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i*  The  Observ^itibll  and  Prediction 
of  Artifleibil  Satellites 


With  the  Tzu-chln-shan  Observatory  as  centerj  the  or* 
ganlzatlon  of  the  work  of  observation  and  prediction  on  ^ 
artificial  satellites  was  started  in  China  as  earljr  as  thO 
end  of  1957*  Before  that  time,  the  Soviet  Union  had  pre¬ 
sented  to  us  180  sets  of  Ifedel  AT*1  wide  angle  telescopes* 
and  two  sets  of  artificial  satellite*  precision  photo¬ 
graphic  equipmento  It  helped  us  to  establish  12  optical 
observation  stations  and  provided  us  periodically  with 
observation  predictions* 

During  the  big  leap  forward*  China's  artificial-satel¬ 
lite  observation  work  made  flying  developments  during  the 
more  than  one  year  which  elapsed.  By  the  beginning  of 
1959,  the  number  of  artificial  satellite  observation  sta¬ 
tions  in  China  had  increased  to  26,  and  were  distributed 
all  over  the  country* 

Based  on  Incomplete  statistics,  China  had  made  a  total 
of  4,464  wide  angle  telescopic  observations  and  250  photo¬ 
graphic  observations  of  the  three  artificial  satellites  of 
the  Soviet  Union  as  of  the  end  of  July  1959*  The  data 
of  these  observations  have  been  very  significant  to  the 
observation  and  research  work  on  artificial  satellites* 

To  coordinate  with  the  development  of  the  artificial- 
satellite  observation  and  theoretical  research  work,  China 
has  gradually  established  its  own  prediction  work*  Owing 
to  a  lack  of  observation  data  and  an  Incomplete  grasp  of 
the  laws  of  orbital  variation,  the  prediction  was  very 
inaccurate  at  the  beginning. 

The  error  was  often  as  great  as  10  degrees.  However* 
the  establishment  in  China  of  an  artificial-satellite 
observation  network  and  the  gradual  accumulation  of  obser¬ 
vation  data  have  created  the  necessary  conditions  for  re¬ 
search  work*  and  during  the  more  than  one  year  period  we 
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h&ve  processed  a  largo,  quantity  of  observation  data  and 
have  eot^r led  out  a,  B|r^teinatlc  analysis  oh  theories  of  orbit¬ 
ing  arid  p4*bltdl  varllitloh  laws  of  .artificial  satellites* 

As  a  riosuit,  trio  aOcriracy  or  our  prOdlction  has  improved 
bOritlriUoiisly^ 

;  On  sriort  term  predict Iona,  the  accuracy  in  time  hari 
rieacried  +  minute,  and  the  aOouraoy  In  position  had  Reached 
+1  degree  as  early  as  by  the  end  of  1958.  At  pres Orit  Our 
accuracy  on  long  term  predictions  of  around  15  days  has 
also  reached  +j  minutes  and  ±5  degrees*  Consequently, 
whether  It  Is  In  terms  of  the  length  of  the  prediction 
period  or  In  terms  of  accuracy,  we  are  already  close  to 
the  International  level* 

Because  of  changes  In  orbit  and  the  changes  In  sun¬ 
light,  the  "optical  visible  period"  of  artificial  satel¬ 
lites  occurs  intermittently*  Baec^d  on  the  orbital  vari¬ 
ation  laws,  the  young  comrades  of  the  Tzu-chln-shan 
Observatory  artificial  satellite  group  have  completed 
a  visible-period  prediction  report  on  the  Soviet  Union  s 
third  artificial  satellite,  extending  all  the  way  to  the 
beginning  of  I960*  Not  only  does  this  type  of  long-term 
prediction  have  a  very  high  practical  value  arranging 
observation  and  research  work  In  different  parts  of  China, 
but  it  also  indicates  a  definite  academic  level* 
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t^he  following  la  a.  fuj.1  trana^tioti  dt  an  article  aub- 
mlttad  by  Hu  T?lu-huAi  Lan-chou  Phylslca  Reaearbh  Office, 
Abaaiila  Sihloi*  Thla  aHlcle  appakra  In  K*ofhauah  Haln- 
wen  (j^biaicica  Hav^8)i  N6  3^1  28  Octabkr  195^^  pkge  10*  j 


II,  The  Succeaaful  f^ot  Manufacture  of 
Pour  Klnda  of  Radiation  Inatrumenta 


To  thoroughly  carry  out  the  policy  of  scientific  ref  , 
aearch  serving  socialist  economic  construction  and  national 
defense  construction,  the  Lan-chou  Physics  Reseai^ch  Offick 
of  the  Academia  Slnlca  studied  and  pllotrmanufactured  in  a 
period  of  one  year,  during  the  big  leap  forward,  four  kinds 
of  radiation  Instruments  to  serve  mineral  exploration  and 
uses  In  radioactive  Isotopes, 

To  facilitate  wide  application, and  from  the  standpoint 
of  economy  and  suitability,  we  have  produced  simple  In¬ 
struments  from  early  obtainable  raw  materials.  On  the 
other  hand,  we  have  also  studied  and  pilot-manufactured 
semiconductor  and  cold  cathode  “cha-liu”  [literally,  dam 
flow]  tube  types.  These  are  Introduced  separately  as 
follows  t 

The  two  simple  types:  one  la  copied,  using  a  400-volt 
dry  cell  to  provide  the  voltage.  The  other  type  is  an  ^ 
Improved  model  with  high  voltage  produced  by  a  t  Ing-sal 
[literally,  stopping  and  blocking!  oscillator  composed  of 
an  electronic  tube  and  a  transformer.  Both  rely  on  the 
”lo-lo"  sound  In  the  earphones  and  the  flashing  of  neon 
lights  to  locate  substances  emitting  gamma  radiation,  al¬ 
though  they  cannot  accurately  measure  the  intensity  of 
radiation.  Their  special  characteristics  are:  simple 
construction,  ease  of  checking  and  repairs,  low  cost,  and 
suitability  for  the  general  exploration  of  uranium. 

Imitation  of  Soviet  electronic  tube  type:  electronic 
tubes  are  used  for  both  the  high-voltage  section  and  the 
counting  section,  and  all  the  materl&Q.s  used  are  produced 
in  China,  High  voltage  Is  produced  by  a  ”t 'ing-sal  oscil¬ 
lator  and  the  counting  section  Is  composed  of  an  amplitude 
regulator  and  a  vacuum  tube  voltmeter.  Measuring  method: 
by  means  of  earphones,  the  Intensity  of  radiation  can  more 
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ok*  Idss.bs  detdrilittedl  How^vei'’i  the  use  of  an  electro- 
meiei*  will  iftdhe  dbdiiMtdly  nlefti^ure  the  Intehaity  of  radia¬ 
tion,  Thh  InfetHittehii,  hi|atw0j#ea8ht‘lng  rangOa,  the  first 
range  being  2  *'hao-Xiln“  Lmilli^OUrledtJ  per  hout*  and  the 
second  range  0,3  "hao-lun”  pir  hour*  The  tltne  for  Oitiuill- 
brium  of  the  Instrument  is  15  seconds  for  thS  first  range 
and  25  seconds  for  the  second  range. 

Semiconductor  crystal  of  the  trlode  or  diode  type: 
crystal  trlodes  and  diodes  are  used  for  both  the  high 
voltage  and  the  counting  sections.  Power  is  supplied  by 
flashlight  batteries  and  pen  batteries.  The  method  of 
measurement  is  as  for  the  electronic  tubes.  Their  mea¬ 
suring  ranges  are:  (1)  9,1  -  1.04  "hao-lun"  per  hour; 

(2)  6,75  -  0,17  "hao-lun"  per  hour;  and  (3)  0,27  -  0,065 
”hao-lun”  per  hour.  Their  special  oharaoterlstics  are: 
small  Volume,  long  life  and  sturdiness. 

Cold  cathode  "cha-llu"  tube  typa:  manufactured  with 
two  MTKH-90  cold  cathode  "cha-llu"  tubes  and  four  90- 
volt  dry  cells.  With  regard  to  the  method  of  measuring, 
in  addition  to  the  earphones  and  electrometer  the  inten¬ 
sity  of  radiation  is  also  determined  from  the  current  dis¬ 
charge  frequency  of  the  cold  cathode  "cha-liu  tube, 
Measuring  ranges*  the  first  range  is  0  -  2,000  wel-lun 
[micro-curies?]  per  hour  and  the  second  range  is  0  -  500 
"wei-lun, "  Its  special  characteristics  are:  simple  con¬ 
struction,  saving  in  materials,  economical  and  suitable. 

Among  the  above  described  types ,  the  last  two  are  more 
modern  and,  moreover, low  in  cost.  Since  China  la  now 
engaged  in  the  large-scale  production  of  crystal  tubes, 
high  conducting  magnetic  cores,  cold  cathode  cha-llu 
tubes,  and  400  volt,  small  dry  cells,  they  are  suitable 
for  large-scale  production  and  we  may  say  that  this  will  be 
the  future  direction  of  radiation  Instrument  development. 
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[Th0  following  la  a  full  translation  of  an  article 
appearing  In  K'o-haueh  Haln-Weh  (Science  News),  No  3^# 
28  October  1959 »  page  11, j 


.lit,  ihe  Building  of  30,000 
Aiotddpheii^eiiiM^uid  Medium,  Highj 
t^l^esiiiiire  gdulpment 


The  physios  ef  ultra-high-pressure  Is  the  study  of  the 
law  of  changes  of  matter  under  contlnously  Increasing 
pressure.  In  other  words.  It  la  a  study  of  the  various 
properties  of  matter  under  compression  state  (such  as 
their  mechanical,  electrical,  magnetic  and  optical  pro¬ 
perties  and  their  structure  changes,  etc.}.  It  Is  the 
search  for  the  various  phenomena  of  matter  under  ultra- 
high-pressure,  and  for  an  ultra-hlgh-pressure  technique 
Indlspenslble  to  carrying  out  this  type  of  /research* 

When  we  speak  of  ultra-hlgh-pressurea  In  physics,  was 
generally  refer  to  pressures  of  more  than  a  few  thousand 
atmospheres  with  no  upper  limit.  The  high  pressure  now 
achieved  In  a  laboratory  is  approximately  500,000  atmos¬ 
pheres.  The  study  of  high-pressure  physics  has  already 
provided  us  with  some  valuable  results.  For  lnstanoe« 
we  already  know  that  the  strength  of  metals  Is  greatly 
Increased,  as  much  as  double  the  original  value,  after 
they  have  been  subjected  to  pressure  of  8,000  atmospheres. 
Moreover,  physico-chemical  effects  and  phase  changes  under 
high  pressures  have  also  opened  up  a  new  road  for  the  syn¬ 
thesis  of  new  materials. 

We  already  know  that  graphite  can  be  transformed  Into 
diamond  under  a  pressure  of  100,000  atmospheres  and  a 
temperature  of  2,000  degrees.  People  are,  therefore, 
becoming  more  and  more  Interested  In  high-pressure  physics. 

Jfost  of  the  laboratory  research  on  physical  properties 
under  high  pressure  Is  done  In  the  range  of  30,000  to 
100,000  atmospheres.  Even  at  the  ultra-hlgh-pressures 
In'  this  range,  there  still  exist  experimentally  very 
great  technical  difficulties  and  limitations  and  many 
problems  are  still  awaiting  to  be  studied. 
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The  subject  of  ultra-highi‘i>i*e8aui‘ll  iihy^ics  was  ori¬ 
ginally  a  blind  spot  In  China*  Adtuiilij^y  our  contact 
with  ultra-high  "^pressure”  began  durliig  the  big  lebp 
forward.  In  the  second  half  of  1958*  At  that  time  some 
preliminary  work  was  done  In  conjunctibn  with  the  wb^k 
of  super  hard  crystals  through  hlgh-pressUre  dynthesie. 

On  the  strength  of  the  basic  work  of  1958,  we  laiaried 
the  building  of  30,000  atmospheric  pressure  edulj^ment  in 
April  1959*  This  equipment  was  built  to  carry  oUt  ev^ 
more  physical  measurements  and  research*  It  was  dllfsrent 
from  the  ultra-high-pressure  equipment  built  in  1958  (the 
pressure  attained  In  1958  greatly  exceeded  30,000  atmos¬ 
pheres);  the  volume  of  the  container  was  some  10  times 
larger* 

Once  the  volume  became  large,  various  parts  of  the 
equipment  also  became  extremely  large*  The  medium  used 
was  no  longer  a  solid;  Instead,  a  liquid  medium  had  to 
be  used*  Consequently,  to  guarantee  that  the  liquid 
would  not  leak  at  all  under  a- pressure  of  30,000  atmos¬ 
phere,  it  became  necessary  to  overcome  sealing  diffi¬ 
culties. 

When  a  liquid  Is  subjected  to  a  pressure  of  30,000 
atmospheres.  Its  volume  Is  reduced  to  only  one  half  Its 
original  size.  It  is,  therefore,  not  like  a  solid  to 
which  a  pressure  of  30,000  atmospheres  could  be  success¬ 
fully  applied  in  one  stage, 

A  set  of  complicated  supplementary  equipment  becomes 
necessary  to  provide  the  container  with  a  pressure  of 
over  4,000  atmospheres  before  the  main  compressing  ma¬ 
chine  takes  over*  In  addition,  it  Is  necessary  to  have 
seven  electrode  lead  wires  to  be  used  In  heating  and  in 
the  measurement  of  temperature  and  pressure* 

On  the  basis  of  these  characteristics,  It  was  neces¬ 
sary  first  to  solve  the  problem  of  basic  equipment  and 
the  problem  of  Insufficient  knowledge  of  high-pressure 
techniques.  All  our  comrades  participating  in  the  work 
of  ultra-high-pressure  did  not  have  much  experlende  In 
this  field. 
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e  ©ncouragemetit  of  the  Pii*ty*8  general 
blg-laap^f0rwiii?d  movement,  and  the 
rohlaifls  6f  people’s  communes  In  1958, 
b  tulllding  ofi  thii^  equipmsht  was 
greatly  strengthened*  Furthefmorh*  We  all  felt  that  to 
he  able  to  shoulder  the  task  of  btilldlng  ultra*high- 
pressure  e4uipment  for  the  flret  time  Ih  our  West  faihei*-^* 
land  was  ektremely  j^lofloUs. 

.Wei,  therefore,  stfengthened  our  determination  and  did 
Whatever  was  neoeeahry.  There  were  very  few  ready-made 
ihstfumehta  we  could  buy;  every  major  part  was  designed 
and  fabricated  from  raw  materials.  As  a  result,  through 
the  efforts  of  comrades  and  the  vigorous  assistance  of 
brother  units,  we  designed  a  set  of  300-150  ton  “double 
head  compressing  machines  which  took  only  a  little  over 
a  month  to  build. 

The  building  of  the  heart  of  the  ultra-pressure-equip¬ 
ment  —  the  high-pressure  container  —  was  also  started 
from  raw  materials.  The  requirement  in  fabrication  pre¬ 
cision  was  very  high  and  the  fabrication  steps  were  also 
numerous*  Many  of  these  could  not  be  solved  immediately 
with  existing  equipment.  However,  thz*ough  comrades' 
efforts  and  their  finding  of  suitable  ways,  the  hlgh- 
pressUre  container  was  finally  completed. 

Based  on  foreign  equipment,  a  set  of  supplementary  com¬ 
pressors  to  liroduce  6,000-10,000  atmospheres  of  pressure 
would  still  be  needed*  It  was  obviously  Impossible  to 
accomplish  this  task  within  a  short  time  If  we  were  also 
to  follow  this  procedure,  “orklng  comrades  did  not  feel 
discouraged  under  these  dlffloultles.  They  racked  their 
brains  and  looked  for  ways  and  finally  were  able  to  avoid 
in  the  design,  the  need  to  use  this  set  of  complicated 
supplementary  equipment. 

After  few  failures  and  tests,  a  stable  pressure  of 
25,000  atmospheres  and  an  upper  limit  of  28,000  atmos¬ 
pheres  have  been  reached  with  this  set  of  ultra-high- 
pressure  equipment.  In  a  period  of  close  to  six  months, 
we  have  completed  the  preliminary  building  on  Chinese 
land  of  30,000  atmosphere,  liquid  medium,  hl^-pressure 
equipment. 


Howevefi  uhdai*  th 
line  and  tbrbu^H  itie 
realifesatioh  di  tki  b 
our  cbnf idence  ih' In 
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[Th^  following  Is  ia  oooipletd  ti^anslatlon  of  an  article 
preparea  by  HuiTsu-hu4i  L^n“choii  Jbysics  Research  Office, 
Adadetdla  Slnicati  7hl.d  article  hbpsai^s  in  s’o*hBueh  Hsin- 
tan  (Seleticb  Ndws),  iiit  34,  28  Odtdbbk*  1959*3 


I’rbtbctiotl  Agaihst  Hadlbadilve  aubstandes 


With  the  development  of  atomic  energy  undear^takitige  i  the 
chances  of  uranium  entering  the  human  body  have  grdatly 
increased*  To  study  the  prevention  against  Internal  radl» 
atlon,  in  order  to  guarantee  the  health  of  the  human  body, 
the  Lan-ohou  Physics  Research  Office  of  the  Academia 
Sinlca  has  carried  out  this  research  work* 

This  test  was  carried  out  on  large,  white,  male  rats* 

A  specific  dosage  of  uranium  nitrate  was  injected  into 
the  visceral  cavity*  After  a  certain  time,  the  rat  was 
killed  and  its  kidney  ,  liver,  lung,  heart,  spleen,  flesh, 
cerubrum  and  tibia  were  collected  and  made  into  radiation 
tissue  pieces*  These  were  observed  and  analyzed  by  fluoro 
scopy. 

From  the  results  of  observations  during  the  experiment, 
it  was  found  that  combined  uranium  existed  in  the  various 
Internal  tissues  and  various  parts  of  the  central  nervous 
system  of  the  organic  body*  It  is  worthwhile  to  point 
out  that  the  amount  of  combined  uranium  and  protein  is 
greatest  in  the  kidney, which  may  be  explained  by  the 
symptoms  of  such  illnesses  as  the  inflammation  of  the 
kidney  and  the  urethra. 

Smaller  amounts  are  found  in  the  bone  and  liver  tissues 
and  still  smaller  amounts  are  found  in  the  spleen  and 
stomach  tissues*  The  smallest  amount  of  protein-combined 
uranium  is  found  in  the  various  parte  of  the  central 
nervous  system. 

This  experiment  has  paved  the  way  for  present  and 
future  research  for  a  way  to  speed  up  the  discharge  of 
uranium  from  the  organic  body;  namely,  all  factors  which 
affect  the  metabolism  of  protein  in  the  body  have  the 
possibility  of  speeding  up  the  metabolism  [probably,  dis¬ 
charge]  of  uranium  which  will  reduce  the  harm  of  radia¬ 
tion  to  a  person *s  physical  health* 
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[The  followlns  Is  a  complete  translation  of  an  article 
submitte<3  by  the  Physics  keaearch  Institute »  Academia 
Slnica,  appearing  in  K’o-hBueh.H|in-wen  (Science  News), 

No  34,  28  October  195^i  page  iSiJ 


Vi  ihe  Study  6t  Solid  Emitters, 
Achievement ^Dhrlng  the  Big  Leap  EpiVard 


Solid  emitters  occupy  an  Important  position  In  the 
national  economy  and  in  scientific  techniques.  Such 
electronic -'beam  Instruments  as  television  and  radar 
must  have  solid  emitters  to  make  a  fluorescent  screen 
before  they  can  show  the  loci  swept  by  the  electronic 
beam,  thereby  showing  us  pictures  and  phenomena  with 
which  we  are  concerned. 

Only  with  emitters  of  very  strong  intensity  and  very 
high  efficiency  can  fluorescent  lights  be  manufactured, 
thereby  saving  three  to  four  times  the  electric  power 
needed • 

In  recent  years  field  Induced  emitting  phenomena  has 
received  an  increasing  amount  of  attention.  When  an 
emitter  is  held  between  two  electrodes  and  a  potential  is 
applied,  it  will  emit  light.  Since  the  emitting  of 
light  is  achieved  under  the  action  of  an  electric  field. 
It  is  called  field  Induced  emitting. 

This  type  of  material,  together  with  a  photoelectric 
conducting  material,  can  be  used  to  make  an  image  in- 
tenslfler— to  change  a  weak  image  (such  as  the  image  of 
a  lung  X-ray)  Into  a  bright  Image*  It  can  also  be  used 
to  produce  a  large-size  television  screen  which  does  not 
require  a  vacuum. 

There  Is  also  the  possibility  that  It  can  be  used 
to  build  a  large-area  (like  the  side  of  a  wall)  “ll^t, 
thereby  bringing  about  a  gigantic  revolution  In  lighting 
techniques. 

The  Physics  Research  Institute  of  the  Academia  Slnica 
started  the  establishment  of  a  sol Id -emitting  laboratory 
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as  early  as  In  1958*  After  theAe  years  of  development, 
this  laboratory  le  bow  able  to  carry  out  various  types 
of  reCearch  bn  iOlid  emitting*  Outstanding  achievements 
heVe  been  abbompllshed  during  tlie  relatively  short  period 
eince  the  big  leAp  i'orwerd  of  I9$8,  two  of  which  are  most 
ImOortenti  These  are  thb  ijil|rbrement  Of  the  efficiency 
of  field  induced  emittere  Md  the  production  ofia  long 
emitter  With  Ati  esitreinely  long  residual  gloW*'^' 


(1)  Field  Induced  emitters 

A  fluorescent  lamp  changes  electric  energy  Into  ultima** 
violet  rays  and  then  to  visible  light*  But  a  field  in¬ 
duced  emitter  can  change  electric  energy  directly  Into 
visible  light#  Since  this  means  one  less  energy  conver¬ 
sion  process  than  the  fluorescent  light,  theoretically 
there  Is  a  possibility  that  the  efficiency  of  lights 
made  from  this  type  of  material  Is  even  higher  than  that 
of  a  fluorescent  light,  and  even  more  electric  current 
will  be  saved. 

However,  the  efficiency  of  every  field  Induced  emit¬ 
ter  we  know  today  Is  very  low.  Not  only  does  It  not 
compare  with  a  fluorescent  Might,  It  cannot  even  compare 
with  the  ordinary  electric  light.  Consequently,  the  pro¬ 
duction  of  field  induced  emitters  of  even  higher  effici¬ 
ency  Is  the  key  problem  Influencing  the  wide  application 
of  field  induced  emitting. 

The  efficiency  of  a  light  Is  ordinarily  calculated  In 
*’lumen/watt"  units  where  the  lumen  Is  a  quantitative  unit 
of  light.  The  unit  of  efficiency,  therefore,  expresses 
the  amount  of  light  emitted  for  the  consumption  of  1  watt 
of  electric  energy.  The  efficiency  of  an  ordinary  fluore¬ 
scent  light  Is  around  50  lumens/watt  and  that  of  an  ordi¬ 
nary  electric  li^t  12-15  lumens/watt. 

The  Physics  Institute  of  the  Academia  Slnlca  Initially 
manufactured  a  field  Induced  emitter  with  an  efficiency 

(l )  Some  emitters  are  capable  of  emitting  light  even  after 
ultraviolet  rays  (or  other  forms  of  excitation)  have  been 
stopped.  Light  emitted  thus  Is  called  residual  glow. 
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of  arouncl  15  lumoiiB/Vratt  lu  a  period  6f  tht^e  jnonths  dur** 
Ing  the  big  leap  fbt'WaM  of  1958fc  Wheh  the  .[consumption 
by  thelmedltith  (insul&tiidg  material)  mUed  with  the  emitter 
wls  deducted  i  the  ^ffUiency  of  th^  emitter  alone  was  esti¬ 
mated  it  hi  high  ae  iubens/wattk 


Through;  ike  iOhiihked  this  yiah  of  1959» 

achievements  attalried  lh  19^  already  heOh.  streng- 

thined*'  This  is  also  to  say  that  we  are  hbiS  to  make 
this  material  with  confidence.  Based  oh  ®hh4vhllable 
Inlormatlbhi  the  efficiency  of  the 

emdhged  internationally  In  1958  was  14  lumens/watt  {with 
the  consumption  by  the  medium  already  having  been  de* 
ducted). 

Of  course,  this  type  of  material  is  still  very  far 
from  what  can  actually  be  used,  since  the  above  mentioned 
efficiency  was  obtained  under  the  condition  of  a  very 
high  alternating  frequency.  If  the  ordinary  alternating 
current  is  used,  the  efficiency  will  be  very  much  lower. 

Secondly,  the  color  of  light  emitted  by  this  type  of 
material  is  not  white,  and  materials  used  for 
must  emit  a  white  light.  Moreover,  its  light  emitting 
intensity  is  not  even  high  enough  under  a  frequency  and 
voltage  which  provide  the  highest  efficiency.  For  "these 
reasons,  a  great  deal  of  further  efforts  must  be  exerted 
in  order  that  field  induced  emitters  may  be  used  for 
lighting  purpose.  However,  that  an  emitter  of  such  high 
efficiency  has  been  produced  in  a  little  more  than  one 
year  cannot  be  said  not  to  be  a  very  big  leap  forward. 


(2)  Long  emitters. 

The  longer  the  residual  glow  of  an  emitter,  the  longer 
it  will  emit  light.  One  which  has  a  residual  glow  of 
several  hours  is  called  a  long  emitter.  Sunlight  con¬ 
tains  an  abundant  amount  of  ultraviolet  rays.  Conse¬ 
quently,  after  being  subjected  to  the  rays  of  sunlight 
(either  directly  or  indirectly),  a  long  emitter  is  able 
to  store  up  the  sunlight  and  slowly  emit  it. 
sidual  glow  of  an  emitter  is  as  long  as  some  10  hours, 
it  will  be  able  to  emit  light  all  night. 
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This  type  of  material  oaij,  replace  the  permanent  type 
of  emitter  ueed  on  luminous  ’watches.  It  utilizes  the 
sunlight  dirOcti]^  and  Is  'hot  the  same  as  a  permanent 
emitter  wherd  ah  eicpensifdj  radloaotlve  substance  must 
be  added i  This  type  of  mhi^irial  is*  therefore*  extremely 
suitable  Where  a  very  high  light  intensity  is  hot  required 


^  i. 


During  the  big  leap  forward  of  1958*  fpur  young  com¬ 
rades  of  the  Physics  Institute  with  high  school  educa¬ 
tion  spent  less  than  two  months  in  prooUcihg  a  type  of 
long  emitter  which  maintained  an  intensity  abOvO  2/1000 
"ya-p'ao-ssu-t  *i-erh-pu*'  (2)  13  hours  after  it  had  been 
exposed  to  ultraviolet  rays. 


* 


When  painted  on  an  area  of  200  square  centimeters* 
this  material  was  still  visible  eight  hours  after  sunset 
at  a  distance  of  30  meters.  As  a  result  of  the  continued 
progress  in  this  year  of  1959»  the  intensity  of  the  ma¬ 
terial  has  been  further  Improved  by  more  than  three  times* 
namely  to  7/1000  ”ya-p*ao-ssu-t ’i-erh-pu”  and,  moreover, 
we  have  every  confidence  in  producing  this  material. 


However,  when  submeoted  to  the  influence  of  Infrared 
rays,  the  emitting  power  of  this  material  deteriorates. 
Since  considerable  amounts  of  Infrared  rays  exist  in 
white  light,  the  result  is  different  when  the  material 
is  subjected  to  sunlight  from  when  it  is  subjected  to 
ultraviolet  rays  alone.  Its  intensity  is  lower  when 
it  is  subjected  to  sunlight  and  efforts  are  being  made 
to  improve  this  point. 

There  have  been  no  international  publications  on  long 
emitters  during  recent  years.  The  more  detailed  informa¬ 
tion  is  dated  1949,  and  the  intensity  attained  at  that 
time  was  6/1000  ‘‘ya-p’ao-ssu-t  *i-erh-pu." 


(2)  "ya-p’ao-ssu-t *l-erh-pu”  is  an  intensity  unit  and 
is  equal  to  an  emission  of  l/lOOO  lumens  of  light  per 
square  centimeter  of  area.  When  reading  under  light, 
the  light  intensity  on  the  paper  is  about  100  '*ya~P*ao- 
ssu-t ’i-erh-pu"  and  the  light  intensity  of  snow  on  the 
ground  on  a  clear  but  moonless  night  is  about  15/10000 
”y a-p * ao-ssu-t ’ i-erh-pu . " 
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-r  tSS: 

purposes*  In  oomtdutiieatldhi  arid  in  dally  Hr  • 


tt 
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[The  following  Is  a  ohmplete  translation  of  an  article 
submitted  by  the  Research  Institute  on  Optical  Precision 
Equipment  and  Instrumente  appearing  in  K^o-hsueh  Hsin-wen 
(Science  News),  No  34*  2$  October  1959*  page  13. J 


VI*  Elecrtron  Microscope 


The  electron  microscope  is  an  instrument,  developed 
after  the  optical  microscope,  with  which  we  are  able  to 
directly  observe  even  smaller  bodies*  It  utilizes  the 
theory  of  magnification  of  an  electronic  image  which  has 
passed  through  an  electromagnetic  lens.  The  wave  length 
of  the  electrons  as  a  result  of  high  voltage  acceleration 
is  much  smaller  than  that  of  visible  light. 

Consequently,  the  resolving  power  and  magnification  of 
an  electron  microscope  are  many  tens  of  times  greater 
than  in  an  optical  microscope  and  it  has  enjoyed  wide 
applications  in  biology,  medicine,  metallurgy,  chemistry, 
and  physics.  It  can  be  used  to  observe  the  structures  and 
large  single  molecules  of  virus,  high  molecular  weight 
compounds,  and  molecular  crystals j  to  study  the  surface 
structures  of  metals  and  alloys,  the  deformation  of  metals 
and  surface  corrosion,  and  it  has  a  great  significance  in 
the  national  economy. 

The  electron  microscope  is  an  extremely  complicated 
instrument  of  great  precision.  It  empolys  many  new  achle* 
vements  from  such  modern  scientific  techniques  as  electron 
optics,  precision  equipment,  high  vacuum  technique,  radio 
electronics,  hi^  and  stable  voltage,  and  stable  current 
techniques. 

The  magnification  of  the  electronics  section  of  a  large 
electron  microscope  is  100,000,  and  that  of  the  optics 
section  is  5X  and  lOX.  The  resulting  over-all  magnifica¬ 
tions  are  therefore  1,000,000X  and  500,000X,  The  design 
of  this  large  electron  microscope  was  completed  Indepen¬ 
dently,  in  one  month  by  the  young  scientific  workers  of 
the  Research  Institute  on  Optical  Precision  Equipment  and 
Instruments  based  on  the  medlum-slzed  electron  microscope 
manufactured  in  1958,  and  through  the  Party  call  for  a 
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spirit  of  ”clar©-to-thliik  and  dat's-to-act.”  Participation 
In  this  work  ,  also  Included  Hch.  cooperating  units  as  the 
Shanghai  Precision  Therapeutic  Equipment  Plant  and  the 
Electronics  Research  InatiiUte  of  the  Academia  Sinlca. 

The  design  of  ih©  large  elCcirbn  microscope  has  been 
made  independently  through  the  adoption  of  the  most  ad^ 
vanoed  electromagnetic  theories,  by  incorporating  specie 
characteristics  of  the  finest  electron  microscopes  In  the 
world,  and  by  taking  into  consideration  China  s  needs. 
Because  of  the  strong  and  determined  leadership  of  the  ^ 
Party  and  the  sky-rocketing  spirit  of  the  comrades,  China  s 
large  electron  microscope  made  its  appearance  in  the 
world  In  less  than  half  a  year,  and  with  initial  adjust¬ 
ments  It  has  already  attained  a  resolving  power  of  25 
Angstroms  and  the  superior  record  of  100,000X  magnifica¬ 
tion. 

The  work  on  the  large  electron  microscope  was  carried 
out  under  shortages  of  technical  knowledge,  manpower  and 
material.  Many  difficulties  were  encountered  and  20  major 
obstacles  were  overcome.  The  most  Important  technical 
problems  solved  were: 

(1)  Material  for  the  objective  lens  "chi-hsueh” 
[literally,  electrode  shoe],  fabrication  and  aperture 
measurement.  Thei^objeotlv©  lens  Is  the  heart  of  the  entire 
electron  microscope  and  decides  the  quality  of  the  in¬ 
strument.  It  requires  a  better  magnetic  conducting  mate¬ 
rial— ferro-oobalt  alloy,  which  had  never  been  made  any¬ 
where  In  China  before. 

So  the  comrades  went  ahead  to  produce  the  alloy  them¬ 
selves,  and  through  the  support  of  the  Metals  Research 
Institute  were  finally  able  to  produce  a  material  which 
met  all  the  requirements.  The  fabrication  of  the  objec¬ 
tive  lens  requires  very  high  precision.  The  ©lliptlclty, 
concentricity  and  vertleality  of  the  upper  and  lower 
objective  lens  must  be  precis©  to  almost  0,1  microns. 

Not  only  had  w©  no  data  on  this  subject,  we  also  had 
no  measuring  instrument.  The  comrades,  therefore,  utili¬ 
zed  the  existing  length  measuring  machine,  modified  it 
and,  thus,  solved  the  problem  of  measurement  according 
to  the  principle:  "more,  better,  faster,  and  cheaper. 
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The  degree  of  preoislon  of  fabrication  was  also  attained 
through  the  efforts  of  the  comrades. 

(2)  High  voltage  power  source,  100,000  volt:  the  high 
voltage  power  source  is  the  motive  power  for  the  operation 
of  the  electron  microscope.  Not  only  Is  a  high  voltage 
required,  but  It  must  also  have  a  high  degree  of  stability. 

In  the  process  of  manufacture,  we  Immediately  encountered, 
and  could  not  solve,  the  problem  of  high  voltage  conden¬ 
sers  and  hl^  resistors. 

Condensers  ordered  and  procured  were  damaged  five  or 
six  times,  so  we  eventually  remodeled  some  condensers  we 
had  and  were  able  to  produce  a  100,000  voltage  current. 
Moreover,  the  degree  of  stability  attained  for  a  voltage 
of  60,000  volts  was  5  x  10“^. 

(3)  Successful  experimentation  on  mechanical  arm  and 
projector  lens  "huan-chl-hsueh  [literally,  change  elec¬ 
trode  shoe]  Installation:  Not -only  are  high  precision  and 
good  maneuverability  required  of  the  mechanical  arm  and 
projector  "huan-chl-hsueh”  Installation,  they  must  also 
operate  under  vacuum;  and  the  vacuum  must  be  maintained 
when  changing  samples.  Through  repeated  test  and  changes 
we  were  eventually  successful  with  this  equipment. 

(4)  Adjustment  and  centering:  the  proper  adjustment 
of  an  electron  microscope  directly  affects  Its  quality. 

Not  only  must  every  lens  of  the  electron  microscope  be 
parallel,  but  the  optical  axis  of  every  lens  must  also  be 
In  the  same  straight  line.  These  are  checked  by  Image 
adjustment.  For  the  adjustment  and  centering  alone,  the 
electron  microscope  had  to  be  taken  apart  many  tens  of  times. 

The  fact  that  the  Institute  has  been  able  to  produce  an 
electron  microscope  with  a  resolving  power  of  25  Angstroms 
Is  indeed  a  happy  event,  Although  it  cannot  yet  compare 
Internationally  with  the  advanced  models,  we  believe  that 
after  another  period  of  adjustment  an  electron  microscope 
of  even  more  superior  properties  will  be  made  to  serve  so¬ 
cialist  construction  enterprises. 


16 


[This  la  a  full  translation  of  an  article  written  by 
Chin  Yuan-ch'ing  of  the  Wuhan  Power  Supply  Station.  The 
article  appears  in  Hua-hsuen  Haln-wen  (Scientific  News)* 
No  34,  28  October  1959,  page  14,] 


VII.  New  Remote  Control  -  Remote 
Signalling  Equipment 


This  Installation  is  evolved  from  the  Soviet  Union’s 
latest  R3T  model  remote  control,  remote  signalling  in¬ 
stallation.  Its  pilot  manufacture  was  completed  by 
utilizing  the  experience  of  successful  pilot  manufacture 
undertaken  by  the  Ministry  of  Hydropower's  Peiping  Tech¬ 
nical  Improvement  Bureau  in  1958,  by  taking  into  consider¬ 
ation  currently  available  equipment  and  by  suitable  modi¬ 
fications  of  its  wiring  connections. 

The  basic  operating  theory  of  the  installation  is  that 
of  the  "non-selection  group"  type  of  long-distance  equip¬ 
ment,  and  it  was  designed  according  to  the  direct  selec¬ 
tion  theory  of  the  telegraph  code  distribution  system. 
men  operating,  a  series  of  positive  and  negative  Impulses 
and  intermittent  signals  are  sent  along  the  course  and  the 
selection  of  the  remote  control  and  remote  signalling 
objective  is  accomplished  by  the  method  of  forming  long 
Intervals. 

The  installation  is  used  principally  to  provide  "loco¬ 
motion"  for  power  systems.  The  entire  equipment  consists 
of  two  halves  of  a  single  installation,  separately  in¬ 
stalled  at  the  regulating  station  and  the  controlled  sta¬ 
tion.  OontSct  between  the  two  may  be  by  means  of  wire 
connection  or  electric  wave  carrier  connection.  The  in¬ 
stallation  is  capable  of  reliably  carrying  the  trans¬ 
mission  of  "orders"  from  the  regulating  station  to  the 
controlled  station,  and  of  "reports"  from  the  controlled 
station  to  the  regulating  station. 

In  the  transmission  of  "orders"  the  following  work  can 
be  accomplished: 

(1)  The  remote  control  of  the  operating  equipment  at 
the  controlled  station  by  the  regulating  station  (such  as 
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the  Jumpitig  or  cloaihg  of  swit^hM  Of  the  Interrupter,  the 
starting  or  stopping  of  i  ghhUp  6f  eqiulpment)* 

(2)  "Calling  long  dlstanee  meksuhihg**  -  reAdte  measiar‘‘- 
ing. 

(3)  “inquining-calllng”  for  periodic  report  trans¬ 
mission  by  the  controlled  station. 

In  the  report  transmission,  the  following  work  can  be 
accomplished; 

(1)  After  carrying  out  the  orders  transmitted  from  the 
regulating  station,  answering  signals  are  transmitted 
immediately  [by  the  controlled  station]. 

(2)  Transmit  automatic  signals  on  the  positional 
changes  of  the  controlled  equipment  (such  as  the  automatic 
change  of  position  of  the  interrupter);  transmit  automatic 
signals  regarding  the  movement  of  automatic  installations 
(such  as  APV  or  AVR)  and  the  changes  of  state  of  equip¬ 
ment  being  supervised  in  the  controlled  station  (such  as 
the  single  phase  grounding  of  small  current  grounding 
system,  and  the  overloading  and  overheating  of  trans¬ 
formers.  ) 


2,  Technical  properties 

The  principal  parts  of  the  Installation  consist  of 
the  RPN  model  electromagnetic  relay  and  the  "step  advan¬ 
cing  system"  selector.  Others  Include  the  selenium  recti¬ 
fying  plate  used  as  an  electrical  valve,  and  condensers 
and  resistors  used  to  regulate  time  parameters.  It  also 
Includes  resistors  used  to'  limit  the  current  in  the  return 
circuit. 

3.  Advantages  and  disadvantages  of  Installation 
Advantages : 

(1)  Since  the  two  halves  of  the  installation'  partici¬ 
pate  closely  with  each  other  in  the  operation,  the  wiring 
and  protective  arrangements  for  either  type  of  trans¬ 
mission  (remote  control  or  remote  signalling)  are  greatly 
simplified. 
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(2)  Because  of  the  special  characteristics  of  the  in¬ 
stallation’s  wiringi  any  lengthening  or  shortening  of  the 
interval  caused  by  changes  of  the  time  parameter  of  the 
relay  would  not  affect  the  accurate  operation  of  the  in¬ 
stallation. 

(3)  Requirements  of  the  time  parameter  of  parts  are 
not  too  hlg^,  thus  comparatively  simplifying  adjusting 
and  experimental  work, 

disadvantages: 

(1)  When  the  Installation  operates  without  limit  [out 
of  control]*  the  power  source  cannot  be  cut  off  automati¬ 
cally  (lack  of  a  thermocouple  relay).  However,  the  power 
source  of  the  installation  can  be  cut  off  manually  by 
the  attendant  at  the  regulating  station. 

(2)  There  is  no  counting  equipment  and  consequently, 
the  accurate  operational  rate  of  the  installation  la  not 
easily  determined, 

(3)  When  a  remote  control  order  is  not  accurately 
carried  out  (e.g,,  when  the  remote  control  and  remote 
control  objective  relays  do  not  start  to  operate  or,  after 
they  have  started  to  operate,  do  not  maintain  their 
operation), the  installation  cannot  automatically  inquire. 

In  such  cases,  the  only  way  to  correct  the  situation  is 

to  Inquire  manually. 

Principal  data: 

Insatallatlon  capacity  Signal  transmit-  Maximum  D.C. 
(number  of  objectives)  ing  time  (seconds)  consumption 

(amperes) 


Remote  Remote  Remote*  Remote  Remote**  In-  Regu-  Con- 
control  signal-  mea-  control  signal-  qulr-  lating  trol¬ 
ling  suring  ling  ing  sta-  led 

tlon  sta¬ 
tion 


TB  “20  ^  3^7“  O  573  1725  o7^ 
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*If  remote  measurlri^,  the  controlled  station  ik  de¬ 
sired,  this  c&n  be  accofflililished  by  adding  certain  neces¬ 
sary  parts  and  using  the  number  of  objectives  rediiced 
from  these  under  remote  control* 

•»'»30  per*oent  of  the  positions  of  objectives  is  in  an 
isolated  condition* 


